This note suggests a generalization of the Born-Infeld action on case of Yang-Mills and gravitational fields in four-dimensional spacetime. The action possesses a characteristic length, ℓ, as a parameter. Expansion of the action invariants in powers of ℓ 2 contains standard EH and YM terms as leading terms of the row. It follows, that respective equations for gravitational fields should have ghosts-free solutions. The static spherically symmetric metic is obtained.
I. INTRODUCTION
Lately one has observed development of the Born-Infeld (BI) theory, initially formulated for electromagnetic fields, e.g., [1] [2] [3] , in direction of its coupling with the Einstein's general relativity, e.g., [4] [5] [6] [7] [8] [9] , and also construction of BI actions for gravitational field itself, e.g., [10] [11] [12] [13] [14] .
In this work one deals with a BI action for YM and gravitational fields, based on the global Lorentz invariant combinations of Dirac matrices and dimensionless covariant derivatives. One is able to introduce a simple scalar density, √ −φ, leading to a ghost-free gravity. To begin with, one specifies basic elements of the action, compatible with quantum field theory in four-dimensional spacetime; namely, (α) Dirac n × n matrices, γ a , submitted to relations
where g ab is the metric tensor, and1 n is unit n × n matrix. It is assumed below, if not specified differently, that tensor indices, a, b, c,... are lowered and raised with g ab and g ab , respectively, where g ab g cb = δ a c . (β) Dimensionless operators
where p a is momentum operator, ∇ a is a covariant derivative and ℓ is characteristic length. Action of (1.2) on spinors, scalars, and Dirac matrices is specified as follows. For spinors and scalars, for example, one obtains, π a Ψ = −iℓ (∂ a Ψ − Γ a Ψ); here Ψ represents spinor or scalar, and Γ a are connection matrices. Introducing Ψ a = γ a Ψ, one obtains,
where Γ a are connections, given in spinorial or scalar representation. Operator ρ ab is matrix n × n.
II. SYMMETRY AND OBJECTS
By a postulate, the action is form-invariant with respect to substitutions, γ a → γ ′ a , π a → π ′ a , where γ ′ a = cosh θ γ a + sinh θ π a , (2.1) π ′ a = sinh θ γ a + cosh θ π a , (2.2) and θ doesn't depend on coordinates. 1. Define first group of operators, φ ab = φ [ab] , φ, and φ ab = φ [ab] ,
here e abcd = e [abcd] is the absolute antisymmetric symbol, e 0123 = 1.
2. Define second group of operators, χ ab = χ (ab) , and χ,
From (2.6) and (1.1) follows, χ ab = g ab − π (a π b) . 3. The third group of operators consists of Σ ab = Σ [ab] ,
, are invariant with respect to 'θ-rotations,' (2.1) and (2.2). 4. One may prove a useful formula, following from (1.1),
(2.9)
III. ACTION FOR THE FIELDS
Take a system consisting of spinor multiplets, ψ and ψ, having n = 4 × k components each, and scalar quadruplets, ϕ and ϕ, all these interacting via gravitational and Yang-Mills fields. One may specify action of π a on introduced fields. 
One assumes, that † One should understand √ −χ as respective expansion in powers of ℓ 2 .
where δ mn is unit matrix k ×k. Connections Γ a are matrices 4×4, pertaining to gravitational fields only. To be more specific about the gravitational sector, one may introduce four standard Dirac matrices 4 × 4, ∆ A , A = 0, 1, 2, 3:
Here σ k (k = 1, 2, 3) are the standard Pauli matrices 2 × 2. The following decompositions take place:
where (e a ) A is a tetrad, and (f a ) AB = (f a ) [AB] are six vector fields, which are associated with Ricci rotation coefficients [15] in standard theory. ‡ It is assumed below, that tetrad indices, A, B, C, ... are lowered and raised with 'Minkowski metrics,' η AB and η AB , respectively. The Dirac matrices, γ a , have the following structure. In ψ-basis, γ a = diag (γ a , γ a , ... γ a ) = 1 k ⊗ γ a , where γ a are Dirac matrices 4 × 4. In ϕ-basis, γ a = γ a . Expanding (2.4) in powers of ℓ 2 , and using (2.9), one obtains for ψ-basis the following decomposition,
For the ϕ-basis one obtains,
Here ρ ab is constructed via Γ a as in (1.3). One uses notations (
for Yang-Mills gauge fields. As shown below, the second term in the right hand side of (3.7) corresponds to EH term.
Similarly, one may write an expansion
Note, that scalar field's ϕ sole purpose is to make invariant (3.8) possible; in turn, one needs −φ ϕ in order to adjust the 'cosmological term,' so that it would have a reasonable value. The field ϕ doesn't interact with gauge fields. On the other hand, it contributes stress-energy to the Einstein equations; thus one may think of it as of the 'dark matter.'
Comparing (3.7) -(3.9), one defines action for the fields,
Here κ and ν are constants. Using invariants (2.5) and (2.8), the action for fermions may be constructed as follows:
Expanding (3.11) in powers of ℓ, one obtains,
IV. GRAVITATIONAL SECTOR 1. It will be shown, that in the limit ℓ → 0 the gravitational part of the action (3.10) is consistent with the EH one. Consider vacuum gravitational field, in which case ϕ = ψ = 0. First, extract the action for the gravitational field from the expansion of (3.10) in powers of ℓ 2 :
Varying (4.1) with respect to γ a and Γ a , one obtains the equations,
Equations (4.3) are equivalent to the following:
where semicolon stands for covariant derivative. For the covariant derivative of γ a one obtains, Applying the antisymmetrized product of covariant derivatives to γ b and using (4.6), one obtains,
where R a bcd is the Riemann tensor. For the scalar curvature and Ricci tensor one obtains, respectively,
As it follows from (4.7) and (4.16),
Multiplying (4.2) by γ c and taking trace, one obtains vacuum Einstein equations,
where definitions (4.8) and (4.9) are used for scalar curvature and the Ricci tensor in 'ρ-γ' representation. Note that on the classical level, when matter lagrangian doesn't depend on Γ a , equations (4.11) are still valid, if to add stress-energy for matter to the right hand side of (4.11). 2. In order to obtain quadratic in curvature tensor terms, one may use (3.5) and (3.6) . Introduce respective curvature tensor, (ρ ab ) AB = (ρ [ab] ) [AB] ,
Then, one obtains for φ ab (2.3),
For φ (2.4) one obtains, 
(4.17)
Using notation Φ ab = φ g φ ab , where φ and φ ab are defined by (2.4) and (2.5), one may obtain the field equations, One may try these equations on the case of static, spherically symmetric metric. The calculation is basically the same, as in [14] . Namely, one should skip definitions (2.5), (2.6), (2.11), and (2.12) in [14] , using instead those given above. Note, that in [14] one uses notation φ ab instead of Φ ab . Then, instead of (3.16) in [14] one obtains, Using (3.17) -(3.21) from [14] , one obtains metric, which is exactly the Schwarzschild's one.
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